ABSTRACT -To know the impact of the Guillain Barré syndrome (GBS) in the population less than 15 years old, after the eradication of poliomyelitis. Data bank from the program of epidemiological surveillance of acute flaccid palsies (AFP) from the Fundação Nacional de Saúde were analyzed between 1990 -1996. From 3619 notifications of AFP there were 1678 GBS. GBS yearly incidence rates is 0.39-0.63 cases/100,000. No consistent seasonal variation existed or relationship to vaccines. Weakness at inclusion were, moderate 52.1%, severe in 47.9%, sixty days after 57.1% normal, 7.4% mild, 15.7% moderate, 10.4% with severe deficits, death in 5.4%. 67 (4.0%) cases unknown. Death rates varies from 2.8% in southeast to 7.9% in the northeast. GBS was the most frequent cause of AFP. In spite of the severity of this disease being similar in the different regions, the outcome varies according to origin of the cases, possibly reflecting the economical conditions in those places.
The acute flaccid palsies (AFP) are a group of diseases, with many etiologies, variable incidences and variable prognoses, that affect population around the year in the world. Until mid 80's the acute poliomyelitis was the main cause of acute flaccid palsies but with the program of eradication of poliomyelitis had emerged the Guillain-Barré syndrome (GBS) as the major etiology, such statement is already proved in the developed countries, but still unknown in many communities. The epidemiological data has been shown valuable in evaluating the frequency of GBS in various populations, studying changes in incidence over time, detecting outbreaks or cluster of unusual preceding illnesses, and possible illuminating underlying causes 1, 2 . Epidemiological surveillance of GBS is considerable relevant since large and small epidemics due to vaccines, water pollution, drugs, as well unexpected statistically significant variations in annual incidence in age sub-groups have been reported 3 . The Brazilian national program of immunization against poliomyelitis since 1980, has afforded two important goals: the eradication of this disease in 1989, and a better understanding of the incidence and clinical expression of acute flaccid paralysis in children less than 15 years old, due to the epidemiological surveillance which has been carried out since then.
Our goal was to know the impact of the GBS in the population less than 15 years old, after the eradication of poliomyelitis, with analysis of the incidence of this syndrome in that particular age group in the Brazil as a whole, and in the five macro geographic regions in the country. The epidemiological studies were done to understand if there were peak of incidence along the years analyzed, its relationship with vaccination campaigns, the sex preponderance and the possible influence, as a predictive factor, of the patient's ages, as age at onset may be relevant in differentiating clinicoepidemiological subgroups 3 and the length of prodromal period and the severity of the clinical patterns at the first examination and sixty days later.
METHOD
A total of 3619 cases of acute flaccid paralysis were notified during the poliomyelitis surveillance program carried out by the Brazilian health authorities, during the period of 1990 to 1996, in a population under 15 years old, as recorded by the Fundação Nacional de Saúde of the Brazilian Ministry of Health.
The Guillain-Barré syndrome was diagnosed according to the clinical criteria defined by Asbury & Cornblath 4 : presence of roughly symmetrical motor weakness over a period ranging from days to 4 weeks, and decrease or disappearance of deep tendon reflexes.
We separated two subgroups of patients according to the deficit found at the first examination in order to know if there were a form of predicting their evolution. The severity of the motor deficit was characterized as moderate when two limbs were weak at the first examination and severe when more than two limbs were involved or respiratory insufficiency was present. Sixty days later all the patients had a second examination, and was reported if there was any persistent motor weakness as mild, moderated or severe. The presence and severity of the sequels were classified as absent (those with no motor deficits), mildly (minimal motor deficit in one limb or reflex loss), moderated (motor deficits of more magnitude in more than one limb), or severe (severe motor deficits). Those cases that could not be followed were classified as unknown.
Patients were also studied according to length of the time of disease installation defined as onset of weakness after the prodromal signs or preceding events in three groups: 0 to 7 days, 8 to 14 days and more than 15 days. The cases were also analyzed according their gender, ages and region of origin.
To gain a better understanding about the geographical distribution of the disease, the observations were referred to the five Brazilian macro-regions (north, northeast, middle west, southeast and south) and the incidence rates were calculated as the total number of cases /population less than 15 years old in that year x 100000. The mean coefficient of incidence were calculated as mean of the total number of cases in 7 years / mean of the population less than 15 years old from that region in 7 years x 100000.
RESULTS
Within the 3619 cases of AFP, were found 78 cases (2%) of polio post-vaccination, 33 cases (1%) of trauma, 32 ( 1%) of tumor, 126 cases (3%) of myelitis, 1153 (32%) others (such as encephalitis, cerebro-vascular events and cerebellar ataxia which are important differential diagnosis of gait disturbance), 506 (14%) without diagnostic definition. There were initially 1742 cases of GBS reported; from these 51 could not afford a critical analysis and we could not agree with the diagnosis, so remained 1691 cases in the study. It was also not considered another 13 cases that although had evolution compatible with GBS, in the first examination it was not reported a symmetrical weakness of the limbs 4 . It remained 1678 cases (46%) as Guillain-Barré syndrome.
From the total cases of Guillain-Barré recorded, 33.7% were notified in Brazilian southeast region, Fig 1. There is little variation between the mean coefficient of incidence of GBS cases in the macro-regions during the seven years studied.
29.6% in northeast, 19.2% in south, 10.6% in north and 6.9% in the middle west. When analyzed according to the demographic data the mean incidence rates show as a rather uniform distribution throughout the different macro-regions of Brazil such as southeast with 17%, northeast 18%, middle-west 19%, north 26%, south 27%. The mean coefficient of incidence for the whole country was 0.46, the same coefficient for the south region 0.64, north 0.62, middle-west 0.47, northeast 0.43, southeast 0.40 (Fig 1) .
When the data from the whole country were studied along the 7 years (1990-1996), there was no clear peak distribution amongst the months, but there is only a variation in January and May, without much discrepancy in the visual analysis of the graphic. The cumulative data from 1990 to 1996 from the macroregions distribution by months showed a mean coefficient above 0.07 in the north region during the months March, May and June (Fig 2) . The same is seen in the south region in July. To be sure that these peaks were not due to small cumulative differences but to a very well defined peak, the more accurate analysis were processed by regions by months from each year. There were peaks >0.21 in the north region in October 1990, and middle west in May 1993 and greater than 0.1 in other regions and months during the years of study ( Table 1) .
The month analyses showed repeated peaks of incidence in May (once in the south, twice in north and middle west regions), April (south and north regions) and October (in the north region twice and once in the south region). The data were compared with the anti-poliomyelitis vaccination calendar in order to test if the peaks could be temporally related to cases of GBS recorded. There was no clear increment temporally related with the vaccine campaign, considering either 3 or 6 weeks after the vaccination when Brazil was studied as a whole, each year, during the 7 years analyzed (Fig 3) . We also tested if there was any increase in a specific region that could be diluted in the data from the whole country, specifically the north region, the south region and the middle west region. We found indeed in the north region the increment after the third vaccination campaign in 1990, after the first one in 1992 and after the first, the second and the third campaigns in 1993 and also after the first vaccination campaign in 1994. In the south region there were an increase incidence in 1994 after the third campaign. However there was no regularity in the behavior in those increments to suggest events temporally related. Some of those peaks after vaccination campaign could be explained as greater awareness from the authorities and the population with increase in notification. Other increments were not related to the vaccination campaign, as those in the south region (1991), in the north region in 1990 and 1992, in the middle west region in 1993 and in October in the north region in 1990 and 1992 and in the south region in 1996. Those regions are very different in the climate and social-economic conditions, so it is at present difficult to make any correlation with the increasing incidence of GBS in those regions mainly if they have not occurred at the same time.
The cases of Guillain-Barré syndrome were more frequently related among children aging 0-4 years (n=671), peaking 2 years old, followed by the group of 5-9 years old (n=560), and those older than nine (n=447) (Fig 4) .
A slight preponderance of boys (55%) was observed throughout the years of the study.
At the entry of the study from 1678 cases, 52% were characterized as moderately affected and 48% as severely affected. At the follow-up sixty days la- ter 57.1 of the patient were free from symptoms or signs of Guillain-Barré syndrome, 7.4% had mild signs, 15.7% still had moderate deficits, 10.4% had weakness in more than two limbs and 5.4% were dead. The remaining 67 cases were lost for follow-up.
A 5.4% death was recorded in the whole country: 2.7% in the southeast, 4.3% in the middle west, 5.9% in the south, 7.3% in the north and 7.6% in the northeast (Fig 5) .
The age of the patients was related to the persistence of motor deficit at the second examination 60 days later: the older was the child, the worst the prognosis as shown by the 29% from the group of 0-4 years, 31% from 5-9 years, and 35% from [10] [11] [12] [13] [14] [15] years, that remained with moderated or severe motor deficit or were dead ( Table 2) .
The severity of the cases at the first examination represented a bad prognostic factor related both to the death rate and the persistence of moderated or severe motor deficit at the second examination. From those cases presenting at the first examination with moderated motor deficit at the follow up, 20% will present with moderated or severe motor deficit and 3.2% will be dead at 60 days later. From the severe cases at entrance, up to 33% will present at 60 days later with moderate or severe deficit and 8.2% will be dead. Those cases presenting with mild or moderate motor deficit at the first examination more frequently had a favorable outcome with absence of motor deficit at the second examination, sixty days later (Table 2 ). An association was looked for between the length of time for installation of Guillain-Barré syndrome and its prognosis at the second examination. The group of patients with a prodromal period greater than 15 days (6%) had a better outcome with 62% without sequelae, 10% of mild weakness, 11% with moderate deficit and 9% of severe weakness. From the group that developed the motor deficit between 8 to 14 days (6.5%) there were 53% without sequelae, 7% mildly affected, 17% with moderate weakness and 12% of severe deficit at 60 days later. From the third group (88%) that took 0 to 7 days to start the weakness 57% had no motor signs at sixty days after the first examination, 7% had mildly weakness, 16% moderate weakness and 10% severe deficit. The death rates for the first group cited above was 4% for the second 5% and 6% for the last one. There were 3%, 6% and 4% of lost cases in the follow-up respectively (Table 2) .
DISCUSSION
This study was based on data gathered during the Brazilian program of poliomyelitis surveillance. Therefore, the strength of the result is based on the numbers of observations, typical of epidemiological surveys, and not in the accuracy of individual data. The diagnosis of GBS was mostly based on clinical grounds as applied by other epidemiological studies 4, 5 and sometimes need to be confirmed on the follow up . Indeed, it has been recognized that laboratory tests are not necessary to establish the diagnosis of GBS, but rather to exclude other conditions 6 . In the present study, laboratory tests were used to exclude the diagnosis of poliomyelitis and other virus diseases, according to the recommendations of the World Health Organization.
Incidence -The GBS incidence rate of 0.46 per 100,000 children we found is somewhat different from that obtained in China 4 , where a much wider band of rates was observed, 0.13 to 1.26 per 100,000 children. Also it is different from that cited for the Latin America as a whole 0.91 to 1.1 cases per 100,000 children younger than 15 years old 7,8 and 0.95/100,000 children less than 12 years of age at risk in Kuwait 9 . It is worthwhile to emphasize that the epidemiological studies are influenced by the epidemiological criteria adopted and that the Guillain-Barré variants cases can be missed when only the typical cases are allowed to enter in the analysis. Our data on incidence rates in the whole country (0.46 per 100,000) and for the different macro regions (0.4 to 0.6 per 100,000) are similar of those derived from the studies in USA that is calculated as 0.2 to 0.5 per 100,000 children less than 15 years old 10 being important to remark that this was a population-based study with a largest number of children included. Also our data are similar to those from Finland (0.38 per 100,000) in children younger than 15 years of age 11 and is not different of 0.6 per 100,000 recorded in California 5 . The incidence should be actually a little higher if one consider the clinical variants of GBS which has not been included in our data, as the Miller-Fisher cases could be under the term ataxia disregard in "others" at the begin of our study. In other studies the variants other than MillerFisher are responsible for 0.14/100,000/year and 0.09/100,000/year for the typical Miller Fisher syndrome, as has been shown previously. 12, 13 On the other hand the variants accounted for about 7% to 8.2% of the GBS 14 and would be less common in children than in adults 15 .
Seasonal distribution -It was not demonstrated a clear seasonal distribution of the cases of GBS, although a tendency for clustering was observed in some areas (Fig 2) . This observation is rather different from the observed in northern China with a clear correlation with the summer months for the Acute Motor Axonal Neuropathy (AMAN) type of GuillainBarré, 16 and in other regions such as in Argentina with two peaks for both forms of the disease Acute Demyelinating Peripheral Neuropathy (AIDP) and AMAN at the summer and at the winter months 7 .
Age distribution -The peak incidence in 2 yearsold children, and the frequency of persistence of motor deficit 2 months after the diagnosis was established, were comparable in both studies, 20-30% in China and 33% in Brazil. The higher incidence in children at two years of age had been shown, and found also that these taxes remained high at 3 and 4 years old 5 . The variation of incidence by age could suggest different susceptibility to the triggering factors. Our results are different from those of the adult groups where usually is shown that the incidence increases with age, and ours seems to decrease until 15 years of age, suggesting two peaks of incidence.
Sex distribution -Our results showed a slight, not significant, male preponderance of GBS, as has been found in some series 15, 17 but not in others 9 . We also showed a lack of association between the length of time for installation of GBS and the severity of its outcome, which indicates that in our series this could not be considered as a prognostic factor.
It is reported that it is not possible to predict future motor deficit at an early examination 18 , but our results suggested that moderate cases at the first examination had a better prognosis at sixty days (64.8% without sequalae), compared to the severe cases (48%). Also the length of time to develop the first motor signs were related to the outcome, the slowly the better ( Table 2 ).
The death rate of 5.4% we found is comparable to that of other series of pediatric GBS 17 , and its regional variation probably reflects the quality of available local health services. Nonetheless in Southeast England a recent survey had showed that the mortality rate is still high as 8% in spite of being a region of a high standard medical care quality, without much change from previous data of 5 to 10% 19 but not for others that reported a fall in 2% to 3% over the past 40 years mainly through improvements in nursing and critical care measures, and early use of plasmapheresis or high dose intravenous immunoglobulin 20 .
There were data from Finland in children 21 and adults 22 and from Kuwait 9 that explored the relationship between the Guillain-Barré syndrome and the oral polio vaccine and we though in exploring also this possibility. Our data do not confirm the correlation between oral polio vaccine administration and the Guillain-Barré syndrome during the years studied. The same conclusion as shown by the others data 23 that showed the rise of numbers of GB cases have started before the immunization campaign, so without a temporal relationship. Also the same conclusion was arrived in Kuwait 9 , and in Latin America 24 . Sallisbury 25 says that to reconcile the data from Finland and those from Americas it will blame the previous Intramuscular (IPV) plus oral (OPV) to trigger the GBS, but this is not proved. Others vaccine were linked to GBS but this had being merely on temporal association, only the link with rabies vaccines are not controversial. For the epidemics followed the swine flue influenza vaccine, there is a consensus of expert concluding that a small risk of developing GBS exist for up to 6 weeks after immunization 26 .
